Levels of p53 protein increase with maturation in human hematopoietic cells.
Transfection of the wild-type p53 gene into malignant cell lines usually results in an inhibition of proliferation. However, the physiological function of the endogenous p53 gene product has been difficult to ascertain. In order to examine whether p53 is involved in the regulation of proliferation and/or differentiation of hematopoietic tissue, we modified a recently developed flow cytometric assay to assess p53 protein expression in normal human hematopoietic cells, primary leukemias, and selected leukemia cell lines. In normal human bone marrow, p53 protein was not detected in the proliferative, progenitor cell populations identified by the cell surface antigens CD34 (progenitor cells of multiple lineages) or glycophorin (erythroid precursors). In contrast, low but detectable levels of p53 protein were observed in the nonproliferative, mature lymphoid, granulocytic, and monocytic cell populations. Similarly, p53 levels increased and DNA synthesis decreased during 12-O-tetradecanoylphorbol-13-acetate-induced differentiation of ML-1 myeloblastic leukemia cells. Both of these results suggest that endogenous, wild-type p53 protein may play a role in hematopoietic cell maturation, possibly by contributing to the inhibition of proliferation that occurs during terminal differentiation. Leukemia cells deviated from this pattern of expression: (a) in contrast to the normal, proliferative bone marrow progenitor cells, a significant percentage of patient leukemia samples expressed detectable levels of p53 protein; and (b) leukemia cell lines exhibited lineage-specific abnormalities in p53 expression, with overexpression in lymphoid cell lines and lack of expression in myeloid cell lines.